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(54) SOLID STATE COLOR IMAGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a solid state 
color imaging device comprising a color filter and a 
convex lens formed for the light receiving element in the 
sensor in which photosensitivity can be enhanced 
without causing any trouble even in case of a solid state 
imaging device where a light shielding layer is present 
partially on the central plane of the light receiving 
element. 

SOLUTION: A ring type convex lens is provided on a 
light receiving element in order to avoid condensation of 
light onto a light shielding layer present in the center of 
the light receiving element. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color solid state image sensor (charge-coupled 

device: CCD) built in a color video camera etc. 

[0002] 

[Description of the Prior Art] Form a color filter on the wafer in which the circuit of a solid state image 
sensor before cutting for the chip according to individual was formed, in case a color solid state image 
sensor is manufactured, cut dovm the chip of the color solid state image sensor according to individual 
for formation of a color color-separation filter after that, and the member which formed the 
circumference circuit suitably is made to embed and carry out electrical connection to it conventionally, 
and it is considering as the finished product. Edge-strip layers other than a color color-separation filter 
are also respectively formed in the state of the shape of a wafer. 

[0003] As this kind of a color solid state image sensor, as shovm in drawin g 2 R> 2, that by which that 
principal part is constituted from two or more photo detectors 2 laid underground in the bases 1 , such as 
silicon, and green [ which were prepared in the optical incidence side of each photo detector 2 / the red 
and green ], and the blue color filter layer 7 is known. Moreover, the technique of carrying out flattening 
of the front face by forming the lower smoothing layer 5 which consisted of transparent materials before 
formation of the black matrix 6 prepared in the part corresponding to the gap section of a photo detector 
2 and the color filter layer 7, and improving those configurations is also used. 

[0004] As a technical problem on the quality required of a color solid state image sensor here, there are 
improvement in photosensitivity and prevention of a cross talk. For this reason, as shown in drawin g 3 , 
a convex lens-like member (convex lens object 9 group) is prepared through the overcoat layer 8 which 
consisted of transparence resin on a color filter, and it usually succeeds in the device which condenses 
and carries out incidence of the image light of the external world to the photo detector 2 on a solid state 
image sensor. Thereby, improvement in photosensitivity is attained. 

[0005] However, if there were some to which the electrode layer of protection-from-light nature exists in 
component midplane partially in the photo detector of a certain kind of solid state image sensor and the 
above-mentioned conventional convex lens object was prepared on a color filter in this case, since 
incident light would concentrate on this protection-from-light nature electrode layer, the gestalt which 
combined a conventional color filter and a conventional convex lens object was not employable. 
[0006] 

[Problem(s) to be Solved by the Invention] The place which it is accomplished in order that this 
invention may solve the above-mentioned trouble, and is made into the technical problem is to offer the 
color solid state image sensor which does not produce the above-mentioned fault but can aim at 
improvement in photosensitivity, adopting a color filter convex lens object, even if it is in the solid state 
image sensor of a class with which the electrode layer of protection-from-light nature exists in photo 
detector midplane partially. 
[0007] 
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[Means for Solving the Problem] This invention is a color solid state image sensor characterized by 

preparing a ring-like convex lens object on a photo detector so that condensing to the electrode layer of 
the protection-from-light nature which consists in the center section of the photo detector may be 
avoided to the photo detector of a solid state image sensor in the color solid state image sensor which 
formed the color filter and the convex lens object at least. 
[0008] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with one example 
below. As the color solid state image sensor of this invention is shown in drawin g 1 (a) and (b) Two or 
more photo detectors 2 arranged in the shape of a matrix in the silicon base 1 and this silicon base 1 at 
least, The electrode layer 3 which extends in the exterior of a pixel field from this photo detector 2 
center section and there, The transparent lower smoothing layer 5 prepared on the above-mentioned 
silicon base 1 and the electrode layer 3, On this lower smoothing layer 5, and the black matrix 6 of the 
shape of a grid which consists of a chromosome-ed dyed with the black color prepared in the part 
corresponding to the gap section of each photo detector section, Similarly on the lower smoothing layer 
5, and green [ which were prepared in the part corresponding to each photo detector section / the red and 
green ], and the blue (R, G, B) color filter layer 7, These black matrix 6 and the transparent overcoat 
layer 8 prepared on the color filter layer 7, That principal part consists of convex lens object 9a of the 
shape of a ring established on this overcoat layer 8 so that condensing to the electrode layer of the 
protection-from-light nature which consists in the center section of the photo detector might be avoided. 
In addition, in drawin g 1 (a), in order to make it legible, the black matrix 6 etc. is omitted. 
[0009] In addition, before forming the lower smoothing layer 5 among the above-mentioned 
configurations, forming a packed bed 4 may also be performed so that the crevice of the silicon base 1 
which exists around the part in which the photo detector 2 was formed may be filled. 
[0010] and the procedure of the following [ formation / of the color solid state image sensor of this 
configuration ] - with, it was carried out. The electrode layer 3 which forms by about 1 0-micrometer 
angular pitch, and extends even from photo detector 2 formed center section to the exterior of a pixel 
field was arranged for two or more photo detectors 2 with aluminum with the conventional method in 
the silicon base 1 at the shape of a matrix. 

[001 1] Subsequently, using the photosensitive acrylic resin made from Fuji Chemical "FVR-lOG", 
pattern exposure for 15 seconds was performed by 20 mW/cm2, and the packed bed 4 was formed in 2,5 
micrometers in thickness so that the crevice around a part where the photo detector 2 is formed in the 
silicon base 1 might be buried. 

[0012] Furthermore, the lower smoothing layer 5 was formed in 2.0 micrometers in thickness on the 
same conditions by complete exposure using the above-mentioned packed bed 4 and this ingredient 
fi*om on the above-mentioned packed bed 4. 

[0013] Subsequently, after carrying out patterning of the chromosome-ed and dyeing and forming the 
grid-like black matrix 6 with a black color, in the pigment-content powder coloring photosensitivity 
resist, each color of red, green, and blue was successively repeated in thickness of 1.0-1,4 micrometers 
with the conventional method, and the color filter layer 7 was formed. Moreover, the transparent 
overcoat layer 8 was formed according to the conventional method. In addition, a staining technique etc. 
can be elsewhere used for formation of the color filter layer 7. 

[0014] Next, the photopolymer ingredient made from JIEI S R "MFR345" is used on the above- 
mentioned overcoat layer 8. the upper part of the part equivalent to the location of each photo detector 2 
- and so that the pattern of the gestalt of the shape of a ring which avoids condensing to the edge of the 
electrode layer of the protection-from-light nature which consists in the center section of the photo 
detector may be formed Using the pattern mask, pattern formation of exposure-time 190msec and the 
dura mater baking was carried out on condition that 200 degrees C and ISOsec, and they obtained ring- 
like convex lens object 9a. In process of this baking, the cross-section configuration of each pattemized 
ring-like organizer became gently-sloping Yamagata, and became the convex lens object of the shape of 
a ring which had a condensing function as a result. In addition, the height (thickness) to the top-most 
vertices of this convex lens object 9a was about 1.5 micrometers. 
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[0015] 

[Effect of the Invention] Even if it is in the solid state image sensor of a class with which the electrode 
layer of protection-from-light nature exists in photo detector midplane partially, the solid state image 
sensor which had the convex lens object of the above configurations on the color filter can aim at 
improvement in photosensitivity, without producing the fault by incident light condensing in the 
electrode layer of the protection-from-light nature of photo detector midplane. Moreover, in order that 
most incident light may be efficiently condensed by the photo detector section in an applicable pixel and 
the optical leakage (cross talk) by parts other than an applicable pixel may decrease, it is effective in 
color mixture being prevented. 
[0016] 



[Translation done.] 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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